Abstract
Introduction
Food and Agriculture Organization of the United Nations estimated the global population of domestic chickens and ducks at over 18 billion and 1 billion, respectively (FAO, 2008) . Based on the number of animals, poultry represents the largest domestic animal stock in the *Corresponding Author: Tsado, J.H. Email: jacobtsado2007@yahoo.com 462 world. The industry is dominated by commercial farms while in developing countries, production consists of small commercial farms, village or "backyard" (traditional) poultry, which is soften extensive. Poultry industry is however, becoming increasingly important in Nigeria with a steady increase in the demand for chicken and egg products sourced from both traditional and super markets. (FAO, 2008; FAO, 2009; FAO, 2012; Susilowati et al., 2013) Biosecurity is the implementation of measures that reduce the risk of the introduction and spread of disease agents; it requires the adoption of a set of attitudes and behaviours by farmers to reduce risk in all activities involving domestic, captive, exotic and wild birds and their products (Fasina et al., 2011; Patrick and Jubb 2010; FAO, 2008) . In the opinion of Nyaga (2007) , biosecurity principles include simple practices and procedures which when applied prevent entry of disease agents into a farm or the exit of the disease agent from infected premises.
Biosecurity includes controlling movement of stock, persons, equipment and products into the clean farm and out of infected premises; also it involves methods that enable the farm to remain in a state of sustained cleanliness, referred to as sanitation.
Poultry closely interact with humans in the same household as well as with wild birds and other livestock where they are also exposed to vermin and predators. Poor or absent of disease control strategies and inadequate management practices result in high levels of baseline mortality due to predators (e.g. rodents, snakes, small carnivores) or infectious diseases e.g. Newcastle Disease (ND), Salmonellosis, Gumboro disease or fowl typhoid (Badubi et al., 2009) . Full term poultry farmers, do not develop a positive or favourable attitude towards biosecurity principles to minimize losses that are usually caused by diseases, most of the poultry farmers do not adopt these principles, as such they usually incurred a lot of looses which directly affect their income generation from poultry husbandry.
The three major principles of biosecurity are segregation, cleaning and disinfection. Biosecurity activities ranges from simple, low cost measure such as putting locks on gates to the more costly measures such as high pressure water sprayer to clean cars and constructing shower blocks to secure visitors and workers as they enter the farm (Fasina, 2011; Henson and Jaffe, 2005) . This study is important because it provide a better understanding of the present level of awareness, adoption and the economic drivers and constraints faced by poultry farmers, this is necessary if appropriate government policy and market incentives structures can be established that encourage the reduction in poultry disease prevalence, this will in no small measure reduce the colossal losses usually incur by broiler and layer farmers
Objective of the Study
The objectives of the study include to: Describe the socio economic characteristics of the poultry farmers, determines poultry farmer awareness and adoption of the various biosecurity principles, ascertain the factors affecting the adoption of biosecurity principle and to examine the constraints faced by the poultry farmers in adopting biosecurity principles.
Study Area
Kwara Primary data was used for the study. Structured questionnaire/interviews schedule was used to collect information from the respondents within the study area. Both descriptive and inferential statistics were used for data analysis, descriptive statistics that were used include: frequency distribution, mean obtained through administration of Likart type of scale. Poisson regression model was used to determine the factors affecting the adoption of bio security principles by the poultry farmers
Specification of Models Poisson Regression Model
Poisson regression is a form of regression analysis used to model count data and contingency tables. The result of the socioeconomic characteristics of the respondents in Table 1 revealed that, the age of the respondents ranges from 20 to 50 years, with mean age of 47 years, which implies that majority of the poultry farmers in the study area were still in there active and productive age. This is consistent with findings of Musa et al. (2009) and Patrick and Jubb (2010) who find that older farmers had fewer propensities to contribute in term of labour utilization. Majority (92.5%) of the poultry farmers were male, implying that male dominate the industry in the study area. Over 92% of the poultry farmers were married, 4.3% were single, while 2.2% and 1.1% were separated and widow/widower respectively. This is implies that majority of the poultry farmers in the study area have additional responsibilities of catering for their families.
On the respondents' educational level, results revealed that majority (91.3%) had up to tertiary education, with mean of 15 years. This will directly influence their knowledge level and consequently their daily managerial operations. Also 64.1% of the respondent had household sizes of between 1-10 and 29.3% and 6.5% had household sizes of between 11-20 and 21-30, respectively. Implying that majority of them had moderate household sizes. This is in agreement with the findings of Onwubuya et al. (2009) who stated that in Tropical Africa majority of the farmers now have small to moderate households and that large households are disappearing with increasing economic and financial hardship and raising demand for social and educational obligations. On the types of birds reared by the respondents, about 60% reared both broilers and layers while only 30.4% and 9.8% specialises in rearing broilers and layers, respectively. This is consistent with findings of Susilowati (2013), who stressed that in response to increasing population and improved standard of living, the demand has been increasing for both broilers and layers. In Batwana however, Badusi et al. (2004) , reported that majority of the smallholder poultry farmers specialises in broilers production Table 2 revealed that majority of the respondents were fully (100 %) aware and adopted the following bio-security principles: Removal of dead birds, offering good quality feeds, ventilation and offering good quality water. This is closely followed by sanitation (98.9%) and removal of dead birds (98.9%). This implies that majority of the respondent had good knowledge of bio-security principles and this consequently affected their rate of adoption. This is consistent with the four principles documented by Pierson (2001), these include: principle of isolation, good hygiene, flock health care and lastly principle of good management. Traffic control was however, less adopted by the poultry farmers because majority of them reared their birds under intensive care, which is in line with the findings of Nyaga (2009) , who stressed that the type of biosecurity adopted by a farmer depend on his/her husbandry system. The regression model result indicated that the poultry farmers' characteristics that significantly influence adoption of biosecurity principle were extension contact, number of birds, credit and training.
Extension contact had a positive and significant influence on adoption of biosecurity principles. Extension is a mean of educating farmers, more educated farmers may be more able to understand the biosecurity concept and see the potential impotence of implementing this management changes. This is in agreement with the findings of Van (2011) , who pointed out that frequent contact with extension agents makes farmers have more control over their decision making and make them more confidence to make improved managerial decisions.
Number of birds had a positive significant influence on the adoption of biosecurity principles, the more number of birds a farmer have, the more conscious he becomes to guide against any disease outbreak which could result into a total lost, implying that the more number of birds the more the likelihood of the farmer to adopt bioscurity principles. This is in line with the findings of Onwubuya (2009), who stressed that the higher the number of bird, the higher the adoption of biosecurity principles Access to credit has positive and significant influence on the adoption of biosecurity principles by the poultry farmers, this is because credit beneficiaries need to avoid the potential large losses caused by disease outbreak. They are prepared to invest more money and times to minimize risk of loss and to ensure higher profit to enable them meet up with their credit obligation.
Accessing to training was significant but had negative effect on adoption of biosecurity principles. The higher the training received by the poultry farmers, the lower the rate of adoption of biosecurity principles. This is because the more the farmers become more skilful through training the more effective and efficient they become in carrying out their managerial activities. This can be achieved by adhering strictly to bioexclusion or external biosecurity, that is, policies developed to prevent the introduction of new pathogen to livestock premises.
The result indicates that R 2 value of regression model was 0.385206 which shows that the economic variables included in the model accounted for 39% variation in the level of poultry farmer's adoption of biosecurity principles in the study area. Table 4 indicated that respondents perceived sanitation, vaccination, proper medication, removal of dead birds, offering of good quality feeds and offering of good quality water as effective biosecurity principles. . This is in agreement with the findings of Cargill, (1999) and Corbanie, (2007) , that Accuracy of vaccine and drug administration and hygienic measures are very important to reduce local reactions, spread of infections, and the iatrogenic induction of disease. Table 5 revealed that poultry farmers agreed that biosecurity principles are easy to practice (2.54), material affordable (2.85) and accessible (2.67). They however, disagreed that biosecurity materials are cheap (1.85) and does not require special training (1.98). Table 6 indicated that inadequate capital, lack of credit facilities and problem of prevention and control of pathogenic diseases and parasites were more severe than other constraints faced by respondents in the study area, which directly or indirectly affect their adoption of biosecurity principles. This is collaborated by the findings of Siekkinen (2012) , who posited that finance is major constraint facing small holder poultry farmers and that of Cristalli and Capua (2007) , who pointed out that prevention and control of pathogenic diseases was the major problem facing smallholder poultry farmers in Vietnam.
Conclusions
This study has shown that majority of the poultry farmers in the study area were still in their active and productive age and a good number of them had one form of education or the other.
Majority of the poultry farmers in the study area are small to medium scale farmers, were aware of the various biosecurity principles and had tried and Adopted a number of them.
Using the number of the biosecurity principles adopted as the dependent variable, this study identified the potential factors that influence the adoption of biosecurity principles. The regression analysis identified that farmers with larger number of birds, access to credit facilities, and contact with extension agents are more likely to adopt better biosecurity principles.
The farmers perceived biosecurity principles as effective means of preventing diseases, thereby avoiding colossal looses associated with poultry farming.
The study had indicated that poultry farmers in the study area faced serious constraints, but the major and severed constraints faced by them were inadequate capital and poor access to credit.
Recommendations i. If biosecurity on small to medium farms are to be encouraged, the unique socioeconomic characteristics of the farmers and the institutional variables of the farms should be considered during the process of encouraging the improvement of the farmer's adoption of biosecurity principles. ii. Government and NGOs need to understand the drivers of adoption for them to appropriately formulate policies and facilitate decisions that will encourage and motivate smallholder in adopting biosecurity principles in their farms. iii. Poultry farmers should be adequately train on how to identify the sources/reservoirs and vectors of potential disease agent, for this are the most important step when implementing a biosecurity programme.
